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ABSTRACT 
 
The purpose of this study was to determine if given a period of intensive aphasia therapy 
a patient diagnosed with aphasia and an accompanying apraxia would maintain, gain, or lose 
skills during non-intensive therapy. A literature review revealed that intensive therapy has 
been shown to increase a patient’s skill level in various areas. However, very little research 
was found that focused on how these patients’ perform when reintroduced to typical aphasia 
therapy. This study proposed three specific questions: if the participant would retain her 
current level of word retrieval functioning evident after intensive therapy, if the participant 
would retain her current level of apraxic error production following intensive therapy, and if 
given intensive therapy the patient would experience maintenance, loss, or gains, in the area 
of quality of life. One sixty-six year old female participated in this study by undergoing six 
weeks of intensive aphasia therapy, six weeks of no therapy, and six weeks of non-intensive 
aphasia therapy. The single subject design utilized an ABAABA. Result indicated that 
maintenance, gains, and losses occurred across the areas assessed. In the area of word 
retrieval maintenance occurred. In the area of apraxic errors maintenance, gains, and losses 
occurred, and in the area of quality of life a loss occurred for the patient.  
 
 
 
 
 
 
  
  1  
 
REVIEW OF LITERATURE 
 
Aphasia Defined 
According to Helm-Estabrooks and Albert (2004) aphasia is a language disorder which 
results from damage to regions of the brain which sub serve the formulation and understanding 
of language and its elements (i.e. phonological, semantic, morphological, and syntactic 
knowledge). Patients with an aphasia following a cerebrovascular accident (CVA) may 
experience a number of deficits depending on the site of the lesion. Therefore, each patient with 
aphasia will encounter different symptoms depending on which area or areas of their brain have 
been affected. Some of the deficits which are commonly seen in patients with aphasia include 
anomia, which is word-finding difficulty, memory issues which may be short term memory 
deficits or long term memory deficits, and speech fluency issues in which the patient may or may 
not be able to produce fluent speech. Auditory comprehension and repetition skills may also be 
impaired (Helm-Estabrooks & Albert, 2004).  
The core symptom of aphasia according to the majority of current research is anomia 
which is a difficulty that the patient faces in retrieving specific words. The word retrieval 
problems patients with aphasia experience range from mild difficulty producing target words 
during conversational speech to the inability to produce the target words under any conditions. 
There are other conditions which may result in word-finding deficits, but the term anomia is 
reserved for word finding deficits associated with aphasia. In order to determine the presence of 
anomia, clinicians use lexical tasks that range in difficulty while controlling for factors which 
may lead to incorrect conclusions (Helm-Estabrooks & Albert, 2004).  
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Assessing Anomia 
There are several ways speech-language clinicians assess anomia in patients. The first 
method is confrontational naming, which requires the patient to name pictured objects presented 
by the therapist. Tasks such as these are often subtests of popular standardized tests, such as the 
Boston Naming Test (BNT), which exclusively examine the patient’s word-retrieval skills. Other 
tasks used to assess word retrieval deficits include using pictured scenes displayed on cards and 
free recall tasks. Of these, free recall is the most difficult because there are no visual cues to 
provide a clue for the patient.  
Apraxia of Speech 
Apraxia of speech (AOS) often presents in patients who have been classified with 
aphasia, especially Broca’s aphasia. Broca’s aphasia usually includes mild dysprosody and 
agrammatism, as well as word-finding deficits and mild dysarthria (Helm-Estabrooks & Albert, 
2004). Apraxia of speech is classified as a motor speech disorder which often accompanies an 
aphasia diagnosis. The areas which control motor speech and language overlap and often cause 
aphasia and apraxia to coincide following a CVA.  
Apraxia is defined by Duffy (2005), as a neurologic speech disorder reflecting a 
decreased ability to plan or program sensorimotor input which is essential to directing 
movements that result in phonetically and prosodically normal speech.  
Patients who have AOS produce phonological errors which are representative of 
inadequate selection or ordering of phonological units. There are also motor level deficits which 
may present such as a slow speech rate or speech with groping movements (Duffy 2005). 
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Assessing Apraxia of Speech                                                                                       
Presently there is a commonly used standardized assessment for AOS. It is the Apraxia 
Battery for Adults-Second Edition (ABA-2) (1979). This test was created to “verify the presence 
of apraxia in the adult patient and to estimate the severity of the disorder”. The scores obtained 
from the ABA-2 can be used to describe the patient’s performance, compare performance over a 
period of time, and even diagnose and rate the severity of the patient’s difficulties. The clinician 
assessing a patient for apraxia may also assess the patient’s intelligibility, comprehensibility, and 
efficiency in producing speech and make a judgment on whether or not the patient has AOS 
(Duffy, 2005). The hallmarks of AOS include increased errors as the complexity of the task 
increases; increased error in volitional errors vs. automatic speech, and errors of complication, 
such as the addition of sounds to a target word.  
Therapies for Aphasia 
According to a social approach, both intensive and non-intensive aphasia therapy will 
address anomia as well as any other deficits found during assessment. This type of aphasia 
therapy requires that the patient’s language impairment be viewed within the context of the 
patient’s entire life. The plans of the speech-language pathologist often depend on the needs and 
preferences of patients and their family members, the time post-onset, and other variables which 
will vary from patient to patient. It is also important that the speech-language pathologist 
incorporate tasks which are functional for each individual patient. For example, a mechanic may 
be given a word retrieval task which required him to name various tools needed on his job. 
Treatment focuses on “bridging language skills and adaptations into the real-life needs of the 
person with aphasia” (LaPointe, 2003). Non-intensive aphasia therapy for the purposes of this 
discussion occurs 3 hours per week. On the other hand, intensive aphasia therapy occurs for 20 
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hours a week or more. Regardless of whether the patient is involved in intensive or non-intensive 
therapy, the clinician will also need to focus on improving the patient’s quality of life in order to 
insure overall well-being.  
Quality of Life 
 Quality of life refers to a person’s reliance on the interaction of language functioning, 
functional communication, emotional and social health, and physiological well being. Research 
in this area has determined a need for indirect intervention concentrating on communication and 
direct intervention focusing on social health and psychological well being (Cruice, Worral, 
Hickson & Murrison, 2003). Recent studies suggest that patients who experience a stroke, and as 
a result aphasia report a decreased health related quality of life in the areas of social 
companionship and informational support. Often, following a stroke, patients are unable to 
maintain friendships and participate in activities which were common prior to the incident. 
Suggestions to improve these areas include increasing the patient’s confidence and 
conversational skills as well as having the patient enroll in some form of adult education (Hilari 
& Northcott, 2007).  
Van der Gaag, et al. (2005) examined the effects of 34 hours of group treatment for 
patients with aphasia and 24 hours of treatment for the patient’s caregivers. After a six month 
period, the patients reported an increase in their quality of life, and communication skills. 
Caregivers also reported an increase in the patients’ communication skills. While it is important 
for patients to undergo therapy to increase their quality of life, counseling is also important for 
their caregivers. It has been documented that training and support for caregivers provide the 
support necessary for the long term adjustments following a family members’ injury (Blais & 
Boisvert, 2005). Now that areas to address during therapy have been determined, the clinician 
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needs to establish the rate of treatment and how it will affect the patient’s performance in the 
areas to be assessed.  
Rate of Treatment and Its Effect on Word Retrieval 
It has been documented in studies of normal learning of new skills that, intensive, 
distributed practice increases the efficiency with which learning occurs (Hinckley & Craig, 
1998). However, it is not typical for aphasia therapy to be offered intensively. Upon discharge 
from an inpatient setting, aphasia patients can typically expect to be offered, at most, five 1-hour 
sessions per week. The literature available on treatment intensity is scarce at best. However, 
early reports investigating the effectiveness of rates of treatment found that the most successful 
programs offered treatment to patients 18-20 hours per week. More recently, investigators 
reported significant improvements in pre and post tests of chronic aphasia patients when they 
underwent four to six weeks of intensive therapy (MacKenzie, 1991). Poeck, K., Huber, W., & 
Willmes, K. (1989) found that those with chronic aphasia made substantial improvements when 
they participated in therapy nine hours per week for six to eight weeks.   
Denes, Perazzolo, Piani, and  Piccione, (1996) compared the effectiveness of intensive 
vs. non-intensive therapy. In this study, intensive therapy consisted of 5 hours of therapy weekly 
for six weeks. The non-intensive therapy consisted of 2.5 hours of therapy weekly. The 
participants received the same type of therapy over the six month treatment period. The authors 
found significant improvements in both treatment groups. Moreover, the group receiving the 
intensive treatment showed greater improvement than the non-intensive group.  
Hinckley and Craig (1998) also examined the effects rate of treatment have on the 
naming abilities of adults with chronic aphasia. They investigated a series of retrospective 
studies to explore aphasia intervention outcomes when the amount of therapy varied. Their study 
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was designed to examine the changes in naming performance related to contrasting treatment 
schedules among adults with chronic aphasia. The study consisted of 40 participants who were 
consecutively enrolled in six weeks of intensive intervention. Then they underwent a 6-8 week 
period of no treatment, and finally they received a second period of intensive intervention. The 
participants were administered a pre to post testing design during each treatment period. The test 
used for the pre/post measure was the Boston Naming Test (BNT) and the Analysis of Utterance 
Procedure. The subjects were at least six months post onset, native English speakers, 
independent in activities of daily living, and medically stable. The participants ranged in age 
from 27 to 73. Each participant underwent 6 weeks of intensive speech-language therapy. The 
treatment consisted of 23 hours of therapy per week with 15 hours in individual therapy and 5 
hours in small group therapy and 3 hours in computer lab therapy.  
The participants’ raw scores for the BNT at pre-testing ranged from 0/60 to 53/60, with 
the mean being 21/60. Following the first period of treatment post-testing scores on the BNT 
increased with a range of 3/60 to 58/60 with a mean of 29/60. These results indicated that 87% of 
the participants’ increased their raw scores. The researchers also noted that the pre to post-test 
score differences were statistically significant. In order to explore whether or not change 
occurred during the non-treatment period the post test results of the first intensive intervention 
were compared with pre-test scores from the second intervention period. According to the results 
of the BNT 40% of the participants improved during the non-treatment period, 33% maintained 
their scores, and 27% experienced a loss in skill level. Following the second intensive portion of 
treatment 67% of the participants’ improved, 27% maintained their level of functioning, and only 
one subject experienced a loss.  
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Hinckley and Craig concluded that the results of their study revealed “the significant 
positive effects of intensive speech/language therapy on the naming skills of adults with aphasia, 
and that these improvements were greater than those obtained during non-intensive treatment” 
(Hinckley & Craig, 1998, pg. 989). 
Intensive vs. Non-Intensive Therapy  
In 2005, Hinckley and Carr investigated the outcomes of intensive and non-intensive 
context-based aphasia treatment. In their review of its literature, they found that intensive 
therapy has been shown to produce positive outcomes, but it had never been compared with non-
intensive treatment. Therefore the purpose of their study was to compare intensive and non-
intensive rates of therapy on context-based aphasia treatment. Hinckley and Carr observed 13 
adults with moderately severe aphasia (12 Broca’s and 1 transcortical motor) by dividing them 
into two groups consisting of intensive and non-intensive context based treatment in a between 
groups pre-post test design. The participants were diagnosed with a moderate-to-severe non-
fluent aphasia which was caused by a single CVA. The participants were all at least three months 
post onset monolingual English speakers who were right handed prior to their CVA.  
The researchers employed a context-based treatment which is task specific and makes use 
of compensatory strategies to achieve goals set by the patient and the therapist. The participants 
placed in the non-intensive therapy group received four hours of individual treatment per week. 
The intensive therapy group participants received 20 hours of individual therapy and five hours 
of group therapy per week. Four assessment tools were chosen to serve as the pre-post 
assessment measures; The Communicative Activities of Daily Living (CADL) and 3 subtests from 
the Psycholinguistic Assessment of Language Processing in Aphasia (PALPA). Hinckley and 
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Carr found that the data collected revealed no statistically significant differences between the 
intensive and non-intensive treatment groups.  
 Poeck, Huber, and Willmes (1989) studied the results of intensive language therapy in 
aphasia. In this study 68 patients with aphasia received intensive language therapy (9 hours per 
week for 6-8 weeks) The patients were divided into early (4-6 months post onset) and late (7-12 
months post onset). Both the early and late groups were again divided into treatment and control 
groups. The outcomes of the treatment were assessed using the Aachen Aphasia Test (AAT) 
which is a standardized German language test. Their results indicated that those patients who 
received intensive therapy improved beyond what was initially expected. They stated that with 
the intensive therapy, improvement was also seen in the chronic phase. The researchers followed 
up with the participants after the conclusion of therapy and stated that the positive results 
observed at post-testing were maintained.  
 Bhogal, Teasell, and Speechley (2003) conducted a meta-analysis in which they 
investigated the relationship between intensity of therapy and aphasia recovery. Their work 
involved a MEDLINE search to retrieve clinical trials which explored aphasia therapy after 
stroke. They then noted the changes in the mean scores from each study, recorded the intensity of 
therapy in terms of length, hours of therapy received by the participants per week, and the total 
hours of therapy provided. Pearson correlation was then used to evaluate the association between 
changes in mean scores of outcome measures and intensity of therapy. Four of the eight studies 
that the researches reviewed produced positive results when providing an approximately 8.8 
hours of therapy per week for at least 11.2 weeks. They concluded that the total hours of therapy 
received per week is directly related to positive therapeutic outcomes. The results of the study 
indicated that the intensive therapy program did produce an increased positive outcome when 
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compared to a non-intensive therapy program. In conclusion, Bhogal, et al., stated that “intensive 
therapy over a short period of time can advance outcomes of speech and language therapy for 
stroke patients with aphasia” (2003, 987). 
 The present study was conducted to examine the effects of an individual non-intensive 
treatment program with a patient who has undergone an intensive summer treatment program. 
The study focused on a patient who had chronic aphasia with an accompanying apraxia of 
speech.  
Research Questions 
1. Will a period of non-intensive therapy help the participant retain current level of word 
retrieval functioning evident after intensive therapy? 
2. Will a period of non-intensive therapy help the participant retain current level of apraxic 
error production following intensive therapy? 
3. Given non-intensive therapy, will the participant experience maintenance, loss, or gains, 
in the area of quality of life previously demonstrated during the intensive therapy period? 
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MATERIALS AND METHODS 
 
Design 
This study examined the effects of an individual non-intensive treatment program with a 
patient who had recently undergone an intensive summer treatment program. The study 
compared the data collected during and following an intensive summer treatment program to 
data collected during a non-intensive treatment program. The study investigated whether or not 
the treatment rates affected performance (maintenance, gains, or losses) on word retrieval tasks 
and maintenance of lessening of apraxic errors. It was hypothesized that the intensive treatment 
program would have a greater effect on the patient’s performance on word retrieval tasks and 
decrease apraxic errors.  
This study utilized a single-subject ABAABA research design. Initial research (intensive 
therapy) was conducted by Dejean-Fitzgerald and Rubin and consisted of an A phase during 
which the dependent variables, word retrieval, apraxic errors, and quality of life were assessed 
using the Aphasia Diagnostic Profile (ADP), the Communication Activities of Daily Living-II 
(CADL-2), the Cognitive Linguistic Quick Test (CLQT), the American Speech and Hearing 
Association Quality of Communication Life Scale (ASHA-QLCS). The B phase occurred at the 
end of the treatment period (treatment is the independent variable in this study). The first 
treatment period was the intensive aphasia therapy which was administered for 20 hours per 
week for 6 weeks. Following the intensive aphasia therapy another A phase was administered 
after 6 weeks of non-treatment elapsed. The third A phase consisted of the tests listed above 
being administer once again. The second B phase consisted of the participant’s word retrieval 
skills being assessed again using the above mentioned standardized assessments. The participant 
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then underwent non-intensive aphasia therapy which included 6 weeks of therapy at 2 hours per 
week. At the conclusion of the second B phase the fourth A phase occurred wherein the 
participant is again tested using the Aphasia Diagnostic Profile (ADP) and the American Speech 
and Hearing Association Quality of Life Communication Scale (ASHA-QLCS). These two 
measures and data collected during therapy sessions were be utilized when comparing the 
different types of therapy. 
Participant 
The participant involved in this study was a sixty-six year old, right-handed, native 
monolingual English-speaking Caucasian female who suffered a left cerebrovascular accident in 
July of 2004, which resulted from pre-existing conditions of atrial fibrillation and a formed clot.  
As a result, the participant exhibited a severe nonfluent aphasia and severe apraxia of 
speech. Her auditory comprehension was within functional limits for activities of daily living; 
however her verbal expression consists of jargon, paraphasias, effortful single words, automatic 
utterances, and perseveration. Her speech contained neurogenic disfluencies, hesitations, 
groping, and inconsistent articulation errors. Expressive skills were further compromised by 
severe anomia.  
Her history of therapy included two rounds of intensive therapy provided by the 
University of Michigan. She also underwent five semesters of individual and group therapy at 
the Louisiana State University Speech and Hearing Clinic. In order to preserve confidentiality 
the participant will be referred to as “M.C.”. She received her high school diploma and 
completed two years of college at Louisiana State University. M.C. worked as a receptionist for 
approximately thirty years.  
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Materials                                                                                                                               
The materials needed to conduct this study included the Aphasia Diagnostic Profile 
(ADP), which assesses various aspects of linguistic function, the American Speech and Hearing 
Association Quality of Life Communication Scale (ASHA-QLCS), and the Edinburgh 
Handedness Questionnaire. The participant’s progress was documented each session using word 
retrieval probes which will consist of “Who Am I” and “Where Am I” tasks, antonym and 
synonym tasks, part/whole word associations, picture descriptions, “Word Burst”, identification 
of companies and product slogans, identification of multiple meanings of words, “Scrabble”, 
“Hangman”, “Taboo”, and “Family Feud”.  
Procedures 
The study included an intensive summer program which consisted of individual and 
group therapy on Monday and Wednesday morning and Tuesday and Thursday afternoon (total 
12 hours). The participant was pre-tested before the initiation of the intensive summer program 
using the battery of test mentioned above. The primary focus was to address memory/auditory 
comprehension, word retrieval/verbal expression, compensatory strategy use across treatments, 
and reading/writing was also addressed. Optimal client focus was afforded in mornings with 1.5 
hour individual and medium-sized group sessions, then, afternoon sessions included 1 hour each 
of: individual, medium-sized group, and large group (i.e. eight subjects: six 
clinicians).Throughout the course of the week, activities were included in individual and group 
treatment to prepare or follow-up on weekly community integration field trip and social 
activities. In addition, the intensive portion consisted of daily activities including: humorous 
media/rejuvenation (a discussion group), computer lab (general computer software and software 
developed for adults with neurological impairments), community integration activities which 
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included Louisiana State University field trips, pot-luck social activities, and creative arts, music 
activities (singing activities to promote enjoyment and a sense of well being), role 
playing/pantomime/improvisation (used to stimulate pragmatics, cognitive reasoning and 
implication), kinesiology-tai chi/rejuvenation (provided relaxation/rejuvenation while facilitating 
a sense of well being), group psychotherapy (promoted effective adjustment to neurological 
impairment via education and instruction in coping strategies), and wellness education 
(addressed the areas of diet/nutrition, household safety, proper lifting techniques, stress 
management, strategies to promote good health, strategies to better manage health problems like 
diabetes, cardiac issues, allergies, etc.).  
The intensive portion of therapy also consisted of a psychology portion which was 30 
minutes in duration and was administered during the assessment periods. The purpose of this 
section was to administer visual analog scales to assess the subject’s overall psychological well 
being. Quality of Life scales were given at a maximum of hourly intervals during treatment to 
assess subjects’ perceptions of: overall participation, communication function, happiness, fatigue 
and stress. Informal assessments were administered each session to document the participant’s 
apraxic errors and word retrieval abilities. At the conclusion of the intensive summer program 
the participant was post-tested with the above mentioned standardized tests. The participant then 
received no treatment for a six-week interval. 
At the beginning of the six-week non-intensive treatment program the participant once 
again received the battery of standardized assessments. The non-intensive treatment program will 
consist of two hour and a half sessions conducted on Tuesday and Thursday totaling three hours 
per week over a six week interval. The primary focus of therapy is to address memory/auditory 
comprehension, word retrieval/verbal expression and compensatory strategy use across 
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treatments, and reading/writing. However, the focus of the study is to assess the participants’ 
apraxic errors and word retrieval abilities. At the close of the six-week non-treatment period the 
participant will again be tested using the standardized measures to see if regression, 
maintenance, or gains occurred. At the conclusion of the six-week non-intensive treatment 
program the participant will be post-tested. The data will be analyzed to see if there is a 
statistical difference in the participant’s performance after undergoing the intensive summer 
treatment program. If regression occurs it will be noted, and any differences in performance 
between the intensive and non-intensive program will be documented. 
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RESULTS 
 
The first question asked if the participant would retain the level of word retrieval 
functioning evident after intensive therapy. As demonstrated in figure 1, the patient maintained 
the level of performance achieved during intensive therapy throughout the non-intensive portion 
of therapy. As indicated by figure 1 the patient steadily made gains throughout the intensive 
portion of therapy. Following six weeks of non-treatment when non-intensive therapy began the 
patient maintained the previous level of word retrieval functioning and continued to do so over 
the course of the six week program.  
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                   Figure 1- Word Retrieval Level of Independence  
Question two explored whether or not the participant would retain the level of apraxic 
error production following intensive therapy. Figure 2 demonstrates the effects of both the 
intensive and non-intensive portions of therapy on word retrieval. The patient varied in 
performance in the areas assessed.  
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In the areas of phonemic anticipatory errors, phonemic perseverative errors, and 
visible/audible searching gaps the patient made gains following the conclusion of intensive 
therapy. In the area of phonemic voicing errors the patient maintained the level of performance, 
and in the areas of phonemic transposition errors, phonemic vowel errors, and off target attempts 
at target words the patient experienced a loss in level of functioning. 
 
 
 
 
        Figure 2- Apraxic Error Production 
 
 
 
                  Figure 2- Apraxic Error Productions 
 
The final question asked if given intensive therapy, the patient would experience 
maintenance, loss, or gains, in the area of quality of life. Figure 3 demonstrates the patient and 
the spouse’s performance on the American Speech, Language, Hearing (ASHA) Quality of Life 
Communication Scale. The patient experienced a decrease in perception of quality of life. 
However, the spouse experienced an increase in overall quality of life and ability to 
communicate.  
The patient was also assessed using the ADP (Aphasia Diagnostic Profile) in order to 
establish a standardized means of documenting maintenance, gains, and/or losses. 
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Figure 3- ASHA Quality of Communication Life Scale 
The results of pre-testing and post-testing for intensive (Figure 4) and non-intensive 
therapy (Figure 5) are listed below. Pre-testing is represented by blue and post-testing by red. 
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Figure 4-Intensive Therapy ADP Standard Scores 
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Figure 5-Non-Intensive Therapy ADP Standard Scores 
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When the post-test data of both types of therapy were compared the following was 
concluded: areas of maintenance included naming and repetition; areas of gains included 
personal information, reading, auditory comprehension, gestures, and singing; areas of loss 
included writing and phrase length.  
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DISCUSSION 
 
 The first research question explored whether or not the patient would retain level of word 
retrieval functioning evident after intensive therapy. As demonstrated in Figure 1, the patient 
maintained the level of performance achieved during intensive therapy throughout the non-
intensive portion of therapy. The patient’s progress was documented using activities designed to 
elicit spontaneous speech during the six weeks of both types of treatment. The client was scored 
based on a four point scale, zero being an incorrect attempt at a target word production and four 
being independent (no cueing by clinician) productions.  
According to the data the patient began the intensive portion of therapy with word 
retrieval skills requiring moderate cueing by the clinician. Following the second week of 
intensive therapy the patient saw a dramatic increase in her skills, requiring only minimal cueing 
by the clinician on word retrieval tasks. The patient then maintained the performance level for 
three subsequent weeks. During the final two weeks of intensive therapy the patient progressed 
to an independent level of word retrieval functioning; requiring no cues from the clinician. The 
patient then received no therapy for six weeks and returned for the non-intensive portion of 
therapy. At the beginning of non-intensive therapy the patient experienced maintenance of the 
word retrieval skills addressed during intensive therapy. The patient began this portion of therapy 
at an independent level and maintained this throughout the non-intensive treatment. Further, with 
this measure, there appears to have been a ceiling effect that may have masked further gains in 
the later intensive therapy and in the non-intensive period. The results suggest that intensive 
therapy did give the patient an increase in word retrieval skills. The patient maintained the skill 
level throughout both the non-treatment period and the non-intensive treatment period. This 
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implies that intensive therapy would be warranted to increase a patient’s level of word retrieval 
functioning. It is not known however, if the patient did not receive non-intensive therapy if her 
level of functioning would remain the same or if ceiling effects may have masked potential gains 
in the behavior made over the later intensive and non-intensive periods. 
The second research question investigated whether or not the participant would retain the 
level of apraxic errors in speech production achieved following intensive therapy. Apraxic errors 
where assessed by the researcher using video data compiled during the intensive portion of 
therapy, and by attending the non-intensive therapy sessions. In order to ensure accurate 
recording of data all speech samples where one hour in length. The same researcher was used to 
document errors as they occurred in order to reduce the effects perceptions would play in the 
final data collection. 
During the intensive portion of therapy apraxic errors may not have occurred as 
frequently due to the clinician’s style of cueing. The clinician providing therapy during the 
intensive portion of therapy did not provide the patient with as many opportunities to produce 
errors as the clinician during the non-intensive therapy. Given the same type of cueing and 
opportunities for errors to occur the results might have been different. However, Figure 2 
demonstrates the effects of both the intensive and non-intensive portions of treatment on apraxic 
errors. It was found that the patient did not retain the level of functioning in all of the areas 
assessed. In the areas of phonemic anticipatory errors (gleen grass for green grass), phonemic 
perseverative errors (boob for boot), and visible/audible searching gaps (when the participant 
moves her mouth randomly while searching for a word or verbalization of sounds while 
attempting to produce the target word) the patient made gains following the conclusion of 
intensive therapy. In the area of phonemic voicing errors (ben for pen) the patient maintained the 
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level of performance, and in the areas of phonemic transposition errors (Arifca for Africa), 
phonemic vowel errors (moan for man), and off target attempts at target words (such as boy for 
pencil) the patient experienced a loss in level of functioning. The areas of loss may be explained 
by the fact that the patient had longer periods of non-cueing. The patient was instructed by the 
clinician during the non-intensive portion of therapy to “work out” answers. This clinician also 
expected the patient to verbally answer the questions posed, gestures, etc. were not accepted as 
the final answer, but instead as additional information used to supplement communication 
attempts. Off target attempts at target words may have increased during non-intensive treatment 
due to the amount of time the patient had to make errors compared with the time given to do so 
during intensive therapy. This may also be the case with phonemic transposition errors and 
phonemic vowel errors. However, this is not conclusive because all areas of apraxic error types 
did not increase during the non-intensive portion of therapy. Explanations for this may include: 
the client may have made greater progress during intensive therapy in some error types versus 
others, or the patient may have experienced fluctuating (or variable) losses due to the unstable 
nature of apraxia itself.  
The final research question asked if given intensive therapy, would the patient experience 
maintenance, loss, or gains, in the area of quality of life. Figure 3 demonstrated the patient and 
her spouse’s performance on the American Speech, Language, and Hearing (ASHA) Quality of 
Communication Life Scale. The ASHA Quality of Communication Life Scale was administered 
during pre and post-testing of both types of therapy. During the non-intensive period, the patient 
experienced a decrease in perception of quality of life achieved in the intensive portion of 
therapy. However, the patient’s spouse experienced an increase in his quality of life and the 
ability to communicate with the patient. At the beginning of intensive therapy the patient rated 
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quality of life as a 3.75 on a 5 point scale. At the conclusion of intensive therapy it was rated a 
4.5, so gains did occur during the intensive portion of therapy. Following the six weeks of non-
treatment when the patient was again tested a loss was experienced in her perceptions of quality 
of life. The patient perceived quality of life as a 3.5. Following the non-intensive portion of 
treatment the patient did once again experience an increase in quality of life rating (3.75), but it 
only increased to the point achieved during the intensive portion of therapy. This outcome may 
be explained by “history effects”. The patient’s mother become very ill, the patient was very 
busy with planning her daughter’s wedding, entertaining family for the holidays, and remodeling 
her home throughout the non-treatment and non-intensive portions of the research. Also, the 
patient was provided with additional activities designed to improve quality of life during 
intensive therapy which were not offered during the non-intensive portion of therapy. The patient 
expressed to the researcher that she felt very tired and at times overwhelmed.  
The patient’s spouse was also given the American Speech, Language, and Hearing 
(ASHA) Quality of Communication Life Scale. It is interesting to note that he experienced an 
increase in quality of life during the non-treatment period, and maintained this level throughout 
the non-intensive treatment period. The patient’s husband stated that he felt M.C. was 
communicating more efficiently following intensive therapy, and that he enjoyed the fact that she 
was receiving therapy in the home.  
The ADP was administered during both portions of therapy in order to establish 
standardized means of measurement. The results indicated that areas of maintenance included 
naming and repetition; areas of gains included personal information, reading, auditory 
comprehension, gestures, and singing; areas of loss included writing and phrase length. Gains 
may have occurred during the non-intensive portion of treatment as documented during therapy 
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sessions; however these increases were not great enough to change standard scores on the ADP. 
We would expect maintenance to occur and it did in the areas listed above. These scores may 
also be due to the frequency with which these areas were addressed. During non-intensive 
therapy the patient participated in activities to increase the ability to verbalize personal 
information such as her name, and the names of those in the immediate family. The patient was 
also asked to verbalize information that would be important during activities of daily living such 
as her address, phone number, etc. Gestures were also encouraged to supplement the verbal 
message of the patient. Reading and comprehension tasks were also a large part of the activities 
used by the clinician during the non-intensive portion of therapy. Singing was not addressed 
during non-intensive therapy, but the patient is an avid piano player and enjoys singing. Areas of 
loss included writing and phrase length. Writing was not emphasized as heavily as verbalization 
during non-intensive treatment, and that loss of focus could be the cause for a loss in that area. 
Loss in phrase length is not easily explained. It could be that the day of testing was a “bad day” 
for the patient. The patient does become anxious and frustrated when given standardized tests in 
an effort to do her best and please the clinician. This may explain the loss during non-intensive 
therapy, but is not conclusive.  
Limitations 
There are some limitations that exist in this study and there could be alterations in 
methodology for future experiments. Although a single-subject design is considered strong, 
examining these areas across more patients diagnosed with aphasia, and apraxia, may produce 
different results. Since this study has involved only one participant, there is only one background 
population explored. Having the same clinician complete both the intensive and non-intensive 
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portions of therapy may also help reduce discrepancies in the areas of cueing and opportunities 
for speech production.  
For future studies it would be advantageous to expand upon the research conducted here. 
In order to distinguish the benefits of these types of treatment programs a control group should 
be established. It would be beneficial to implement a study in which one group receives intensive 
therapy, non-treatment, and then non-intensive therapy. Another group would receive non-
intensive therapy, non-treatment, and another period of non-intensive therapy to explore whether 
or not intensive therapy does in fact assist the patient with progress made or whether it is not 
needed.  
The present study indicates that intensive therapy is beneficial. However research could 
also be conducted to determine exactly how long an intensive therapy program should last. For 
example, after week four of the intensive portion of therapy, the patient reached a ceiling of 
performance in the area of word retrieval. This may indicate that after four weeks the patient 
made all of the progress she was going to make, but further research would need to be completed 
in order to know for sure. It would also be interesting to document at what point a patient will no 
longer benefit from intensive therapy. What is the period after which no more recovery can be 
made? There is much that is unknown in the areas of intensive and non-intensive therapies and 
how they relate or interact. Further investigations would be beneficial to patients diagnosed with 
aphasia and apraxia. There are endless amounts of questions to be answered before our field has 
enough information to fully grasp how patients may benefit from this combination of therapy. 
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APPENDIX 
 
Apraxic Error Record Form 
 
Task Error type  No 
assistance 
Minimum 
assistance 
Moderate 
assistance 
Maximum 
assistance 
Incorrect 
 Phonemic anticipatory 
error  
(gleen grass for green 
grass) 
      
Phonemic perseverative 
error  
( boob for boot) 
 
Phonemic transposition 
error 
 (Arifca for Africa) 
 
Phonemic voicing error  
(ben for pen) 
 
Phonemic vowel error 
(moan for man) 
 
Visible/audible searching 
gap 
 
Off target attempts at the 
word 
 
Highly inconsistent errors  
Errors increase as 
complexity increases 
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Fewer errors in automatic 
speech vs. volitional 
speech 
 
Difficulty initiating speech  
Exhibits a 
receptive/expressive gap 
 
Exhibits abnormal 
prosodic features 
 
Exhibits awareness of 
errors  
 
Ability to correct errors 
(yes or no) 
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Word Retrieval Record Form 
 
Task Error 
type 
No assistance Minimum 
assistance 
Moderate 
assistance 
Maximum 
assistance 
Incorrect 
       
       
       
       
Additional Comments:  
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Consent for Participation 
 
Study: LSU Communication Disorders (COMD) Adult Neuro Camp: An Intensive, 
Multidisciplinary Rehabilitation Program for Adults with Chronic Brain Injury followed by 
Individual Conventional Speech-Language Therapy for one Adult diagnosed with Chronic 
Aphasia. 
 
Location: LSU campus, Hatcher Hall, LSU Speech-Language-Hearing Clinic 
 
Investigator: Erin Cain is available for questions at 225-276-2115 (elofto1@lsu.edu). The study 
is being completed with data collected by Donna Fitzgerald-DeJean (225-806-
4291;dfitzg1@lsu.edu. Both studies are under the direction of Dr. Scott Rubin at 504-638-1590 
(srubin@lsu.edu). Investigators may be contacted at anytime, if they are not available, you may 
leave a message and they will return your call.  
 
Purpose of the Study: To compare the effects of a traditional 3 hour a week COMD treatment 
program with an intensive 30 hour a week program including . The data will be examined to see 
if following the intensive treatment program the participants performance (increases, decreases, 
or remains unchanged) in the areas of word retrieval and apraxic errors. 
 
Subject Inclusion: The participant involved in this study is a sixty-six year old, right-handed, 
native monolingual English speaking Caucasian female who suffered a left cerebrovascular 
accident which resulted from pre-existing conditions of atrial fibrillation and a formed clot. As a 
result, the participant exhibits nonfluent aphasia and severe apraxia of speech. Her auditory 
comprehension is within functional limits for activities of daily living; however her verbal 
expression consists of jargon, paraphasias, effortful single words, automatic statements, and 
perseveration. Her speech contains neurogenic disfluencies, hesitations, groping, and 
inconsistent articulation errors. Expressive skills are further compromised by severe anomia.  
 
Number of Subjects: 1 
 
 
Procedures: The study will consist of an intensive summer program which will total 20 hours 
per week for 6 weeks (completed at the time of this proposal). The non-intensive treatment 
program will consist of 3 hours per week over a 6 week interval. The participant will be pre-
tested before the initiation of the intensive summer program. Each session the participant’s 
apraxic errors will be documented and a word retrieval probe will be administered. At the 
conclusion of the intensive summer program the participant will be post-test with the above 
mentioned standardized tests. The participant will then receive no treatment for a 6 week 
interval. At the close of the six week non-treatment period the participant will again be tested 
using the standardized measures to see if regression has occurred. At the beginning of the 6 week 
non-intensive treatment  
 
(Consent form is continued on next page -_____ Initials of Participant) 
 
program the participant will once again receive the battery of standardized tests. The 
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participant’s apraxic errors will once again be recorded and word retrieval probes will be  
administered each session. At the conclusion of the 6 week non-intensive treatment program the 
participant will be post-tested. The data will be analyzed to see if there is a statistical difference 
in the participant’s performance after undergoing the intensive summer treatment program. If 
regression occurs it will be noted and any differences in performance between the intensive and 
non-intensive program will be noted. 
 
 
Tests will be given prior to the beginning of therapy to establish a baseline measure then 
following the non-intensive treatment program to check the benefit of therapy. The participant 
received testing in the following intervals: before the summer therapy program starts, at 
midpoint-three weeks later, four weeks later at the end of treatment, then, a month after 
treatment ends. Each testing period, testing is expected to take approximately three hours, 
except the midpoint testing which will take approximately 15 minutes. There will be three 
parts to check communication, physical stamina/ balance, and emotion. Breaks will be 
provided and if an individual becomes too fatigued and wishes to complete the assessment 
at a later time they will receive a second and if necessary third session. However, since those 
selected for this program were expected to be able to tolerate the two treatment programs being 
provided it is expected that this testing will not be too strenuous or tiring.  
The primary investigator of the intensive therapy portion of the research will give the following 
tests:  
 
1. The Aphasia Diagnostic Profiles (ADP) which consists of a number of small tests to check 
different areas of communication including: 
 - using reading, speaking, and writing abilities to provide personal information  (like 
where participant lives). 
 - various areas of talking including describing and naming pictures, repeating  words, 
phrases, sentences, singing and conveying experiences of the participant  and others. 
 - understanding words, sentences and stories told aloud. 
 - making gestures.  
In the event, the participant is unable to write due to a CVA or TBI, this and all writing 
assessments may be omitted. This test takes approximately 20- 30 minutes. 
 
2. The Communication Activities of Daily Living-II (2nd Edition-CADL-2) which takes about 
20 minutes tests communication in common situations like grocery shopping and going to the 
doctor's office. 
  
 
(Consent form is continued on next page -_____ Initials of Participant) 
 
 
3. Cognitive Linguistic Quick Test (CLQT) uses naming activities and puzzles like mazes to 
check understanding, memory and attention. This will take about 20 minutes. 
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4. The Environmental Symbol Recognition Test (ESRT) which takes about 10 minutes checks 
understanding of logos or signs. Participants are shown a picture of a logo or sign (like a symbol 
with a tent), then, given 4 pictures to identify the one that associates with it (like a campground).  
 
5. The American Speech and Hearing Association Quality of Life Communication Scale 
(ASHA-QLCS) is a questionnaire to check the specific situations at home and in the community 
that the individual feels they are able to communicate well. This will take about 15 minutes and 
if there is difficulty they may be helped by a family member. 
 
6. Timed, Up and Go Test (TUG) checks how long it takes the individual to get up out of a 
chair and walk 10 feet. 
 
7. The Berg Functional Balance Scale rates the individual’s balance according to a 5 point scale 
as they perform various movement activities (i.e. stand with eyes closed or stand with feet 
together). This takes approximately 5 minutes. 
 
8. The Six Minute Walk Test checks the distance that an individual can walk in six minutes as a 
quick and easy fitness test.  
 
After these tests, a graduate student in psychology under the direction of a licensed clinical 
psychologist will administer a visual analog assessment to determine how the individual is 
adjusting to their life challenges. This will take about 30 minutes.  
 
Individuals participating in Groups 2 and 3 will be loaned a small electronic device for them to 
use to give feedback through out the day about how they feel they are doing overall and in 
certain activities. At the end of each activity, if they cannot do this on their own, the clinician 
working with them will assist them.  
 
Following the intensive summer treatment program one participant, as mentioned before, will be 
selected to participate in the non-intensive (2 hours per week for a 6 week interval). The 
participant will undergo conventional speech-language therapy with an emphasis on performance 
in the area of word retrieval and the presence of apraxic errors.  
 
The participant will be administered word retrieval probes each session and apraxic errors will be 
noted by the primary investigator.  
 
At the conclusion of the 6-week non-intensive treatment program the participant will be post-test 
using the following standardized assessments: 
 
 
(Consent form is continued on next page -_____ Initials of Participant) 
 
 1. The Aphasia Diagnostic Profiles (ADP) which consists of a number of small tests to check 
different areas of communication including: 
 - using reading, speaking, and writing abilities to provide personal information  (like 
where participant lives). 
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 - various areas of talking including describing and naming pictures, repeating  words, 
phrases, sentences, singing and conveying experiences of the participant  and others. 
 - understanding words, sentences and stories told aloud. 
 - making gestures.  
In the event, the participant is unable to write due to a CVA or TBI, this and all writing 
assessments may be omitted. This test takes approximately 20- 30 minutes. 
 
2. The Communication Activities of Daily Living-II (2nd Edition-CADL-2) which takes about 
20 minutes tests communication in common situations like grocery shopping and going to the 
doctor's office. 
  
3. Cognitive Linguistic Quick Test (CLQT) uses naming activities and puzzles like mazes to 
check understanding, memory and attention. This will take about 20 minutes. 
 
4. The Environmental Symbol Recognition Test (ESRT) which takes about 10 minutes checks 
understanding of logos or signs. Participants are shown a picture of a logo or sign (like a symbol 
with a tent), then, given 4 pictures to identify the one that associates with it (like a campground).  
 
5. The American Speech and Hearing Association Quality of Life Communication Scale 
(ASHA-QLCS) is a questionnaire to check the specific situations at home and in the community 
that the individual feels they are able to communicate well. This will take about 15 minutes and 
if there is difficulty they may be helped by a family member. 
 
 
Possible risks of participation: Since individuals being considered for the study will be asked if 
they feel capable of participating in the intensive program and since the Tai Chi program will be 
modified to individuals’ level of physical function, the only risk anticipated is fatigue. 
Individuals may take a break whenever necessary during testing or  
 treatment and further modifications may be made in the exercise program if needed.  
 
Potential benefits to the subject, to mankind, or to knowledge in general: There are no direct 
benefits for participating in this study. Hopefully, mankind will benefit by learning more about 
the treatment for stroke and traumatic brain injury.  
 
Participants may withdraw from the research at any time with no penalty or prejudice or 
loss of rehabilitation services. Participants may be excluded from the study due to frequent 
absences or upon their request. 
 
(Consent form is continued on next page -_____ Initials of Participant) 
 
Your research records will be kept confidential. All information about your participation will be 
coded and not have your name on it. If the results of this research are published in a professional 
journal or meeting, you will not be identified in any way. 
 
If you have any questions or concerns following participation in this research, you may contact 
investigator, Erin Cain at 225-276-2115, or by email at elofto1@lsu.edu, Donna M. Fitzgerald-
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DeJean, at 225-806-4291 (intensive therapy research investigator), or by e-mail at 
dfitzg1@lsu.edu.  Ms. Fitzgerald-DeJean may also be contacted at the LSU- Department of 
Communication Disorders which is located in Hatcher Hall in Baton Rouge, Louisiana 70803. 
Additionally, you may also contact the supervising faculty member, Dr. Scott Rubin, at 504-638-
1590 (leave message or srubin@lsu.edu). If you wish to discuss the psychological portion of the 
program, you may contact Dr. Drew Gouvier at 225-205-9438 (wgouvie@lsu.edu). The LSU-
Institutional Review Board member for Communication Disorders may be contacted at 225-578-
3938.  
 
If you have any questions about the study, you may ask the examiner at any time. 
 
Thank you for your participation. 
 
To be completed by participant: 
 
 This study has been discussed with me and all of my questions have been answered. I 
may direct additional questions regarding study specifics to the investigators. If I have questions 
about subjects' rights or other concerns, I can contact Robert C. Matthews, Chairman, LSU 
Institutional Review Board, (225) 578-8692. I agree to participate in the study described above 
and acknowledge the researchers' obligation to provide me with a copy of this consent form 
signed by me. 
 
 
Signature of Participant*       Date 
 
________________________________________________________________________ 
Signature of Examiner       Date 
 
In the event the participant is unable to physically sign, the participant will initial and their legal 
representative will provide full signature. Please indicate NA in spaces above if participant cannot 
read and continue below.                                                 
    
 
 
 
 
 
 
 
(Consent form is continued on next page -_____ Initials of Participant) 
 
To be completed by participants who cannot read:  
  
 The study subject has indicated to me that he/she is unable to read. I certify that I have 
read this consent form to the subject and explained that by completing the signature line above, 
the subject has agreed to participate. 
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Signature of Participant                   Date 
 
________________________________________________________________________ 
Signature of Reader/Examiner       Date 
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Erin Lofton Cain was born in Baton Rouge, La. Upon graduation from Silliman Institute 
in Clinton, La in 2001, she enrolled in Louisiana State University and Agricultural and 
Mechanical College of Baton Rouge to pursue a Bachelor of Arts degree in communication 
sciences and disorders, awarded in May of 2006.  
After completing her first year of graduate school in communication disorders, Mrs. Cain 
was intrigued by the research opportunities available in her field of study. She then decided to 
complete a master’s thesis research project in partial fulfillment of the requirements for her 
Master of Arts degree in communication sciences and disorders, to be awarded May of 2008. 
Upon graduation, Mrs. Cain plans to reside in Houston, Texas where she will complete the 
necessary clinical fellow requirements to become a licensed speech-language pathologist.  
 
